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Dog bites are increasingly common injuries and pose a signiﬁcant public health concern. We present a
case of a 92-year-old woman who sustained severe musculoskeletal trauma to the bilateral upper and
lower extremities following a mauling attack by her two pet Boston Terriers. Patterns of injury and risk
factors for dog bite-related injuries, as well as important clinical considerations in the medical and
surgical management of dog bite injuries are discussed.
Copyright  2013, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC.  Open access under CC BY-NC-ND license.1. Introduction
Dog bites and maulings are an increasingly prevalent public
health issue in the United States and throughout the world.1,2 These
injuries not only result in signiﬁcant morbidity and mortality, but
are also a signiﬁcant source of psychological stress and personal
and societal economic loss.3,4 In fact, dog bites are the second most
costly public health problem in the United States.3 Although these
injuries predominantly occur in the pediatric population, they are
not uncommon in adults, including the elderly population.1,5 In a
series by Langley,6 dog bites occurring in persons over 63 years of
age accounted for 22.1% of total dog bites. We herein describe the
case of a nonagenarian who sustained extensive musculoskeletal
trauma to the bilateral upper and lower extremities. Patterns of
injury, risk factors, and important clinical considerations in the
medical and surgical management of dog bite injuries are
discussed.
2. Case report
A 92-year-old woman with a history of hypertension, hypo-
thyroidism, gastroesophageal reﬂux disease, anemia, osteopenia,
arthritis, anxiety, depression, and dementia, which was adequatelyoonshoft School of Medicine,
Center for Health Education,
. Whitmill).
linical Gerontology & Geriatrics. Pmanaged with donepezil, was found down on the ﬂoor of her
home following a mauling attack by her two pet Boston Terriers.
The patient’s preinjury functional status was good. She was
reportedly reasonably functional within the home, was able to
perform most activities of daily living, and was able to ambulate
around the home independently. She did not have any medical
conditions that would predispose her to impaired wound healing.
The patient sustained the following injuries: deep puncture
wounds of the right upper extremity with full thickness skin loss
on the radial aspect of the forearm, hand, and base of the thumb; a
palpable step off at the right secondmetatarsal head; full thickness
skin loss of the dorsum of the hand and partial forearmwith visible
extensor tendons of the left upper extremity; circumferential, full
thickness tissue loss of the right lower extremity with tibia and
tendons exposed (Fig. 1A and B); and two large medial and lateral
wounds of the calf and multiple puncture wounds of the left lower
extremity (Fig. 2).
Tetanus toxoid was administered, and the patient was admitted
to the intensive care unit for wound care and resuscitation. On post-
trauma Day 2, the patient underwent a closed reduction and
percutaneous pinning of second metacarpal fracture, irrigation and
debridement of bilateral upper and left lower extremities with
integra graft coverage and vacuum-assisted closure placement, and
simple closure of multiple lacerations of the bilateral hand and left
foot. Intraoperative examination of the right lower extremity
demonstrated extensive damage and it was determined that an
attempt of limb salvage was not possible. Therefore, a below-the-ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Fig. 1. (A and B) Right lower extremity with circumferential, full thickness tissue loss.
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tient underwent split thickness skin coverage of the remaining
distal extremities, in addition to a percutaneous endoscopic gas-
trostomy tube placement for nutritional support.
On post-trauma Day 11, the patient developed progressive res-
piratory distress following presumed aspiration, with acute respi-
ratory failure and asystole. No attempts at resuscitation were made
according to the patient’s advanced directives, and the patient died.3. Discussion
Dog bites and maulings remain a signiﬁcant cause of prevent-
able injury globally. Approximately 1.5% of the US population alone
(4.7 million people) are involved in dog bite injuries annually,2,3
which result in signiﬁcant morbidity and mortality with 885,000
persons/year requiring medical attention; 31,000 persons/year
requiring reconstructive surgery; and an average of 19 deaths being
reported annually, with a range of 11e33 deaths/year.3 The re-
ported incidence is increasing in the United States by an average of
1.7% annually.1 The increase in dog-related injuries is projected to
be even greater secondary to a signiﬁcant underestimation of cases
because many of these injuries go unreported.1,2 Interestingly, dog
bites occur most commonly with dogs that are household pets and
with persons with whom the dog is most familiar with.1,3 This is
epidemiologically signiﬁcant when one considers that not only is
dog ownership in the United States increasing, but also this
increased incidence is proportionate to the number of dogs in the
household.2Fig. 2. Multiple puncture wounds of the left lower extremity.Risk factors for dog attacks are variable and include the breed,
sex, and reproductive status of the dog, and personal history of
aggression of the dog, with the highest incidence among Bull
Terriers, reproductively intact male dogs, and dogs with a history of
aggression.1,7 The presence of multiple dogs rather than a solitary
dog may also increase the risk of attack secondary to triggering of a
natural pack instinct to display territorial behavior and exert social
dominance, particularly when involving an unaccompanied child
or elderly female.8 Chained dogs, living in a low-income neigh-
borhood, and certain occupations with inherent hazards have also
been associated with increased risks.1,3 The presence of mental
disorders, particularly anxiety, dissociation, and somatoform dis-
orders, are also associated with an increased risk for dog bite in-
juries.9 In addition to nonmodiﬁable behaviors, modiﬁable
behaviors, including teasing, provoking, or disturbing a sleeping or
feeding dog, or running away from a dog, have also been identiﬁed
as risk factors, althoughmany victims have been involved in normal
nonprovoking activities prior to the attack.1 Breed type, presence of
multiple dogs, personal history of aggression by the dogs, behavior
that possibly may have been interpreted as provocative, and de-
mentia may be contributory factors to the mauling attack sustained
by our patient. According to the patient report, the patient had
fallen and was unable to get up. It is unclear whether the patient’s
attempt to get the attention of the household member present in
the house at the time of the incident was interpreted by the dogs as
provocative behavior, or if her unusual presence on the ﬂoor was
thought to be an infringement of the dogs’ territorial space, thereby
initiating the mauling attack. In addition, the dogs were known to
have a personal history of aggression. According to her family
report, “when [the dogs] get excited, they bite.” Another possible
risk factor speciﬁc to our patient is that two dogs were present in
her house. The behavior of dogs within a pack has been reported to
be more aggressive than that of solitary dogs related to innate in-
stincts that are adaptive to the survival of the pack. The sex and
reproductive status of these Boston Terriers are not known.
Dog bites are capable of inﬂicting extensive musculoskeletal and
neurovascular injury. A dog’s canine teeth are designed to rip and
tear.4 In addition, a large dog’s jaw can exert a crushing force of
50  100 kg/cm2.10 Consequently, dog bites are capable of having
both penetrating, blunt, traction, and torsional shearing compo-
nents to the injury, and typically cause longitudinal lacerations,
which are more likely to inﬂict direct structural damage to nerves,
tendons, blood vessels, and joint structures.4,11 These injuries may
also be exacerbated by the victim struggling against or being
shaken by the dog.11 Operative intervention is frequently required.
In a series by Benﬁeld et al,11 interventions included wound irri-
gation and debridement (51.2%), orthopedic (25.6%) and vascular
interventions (10.5%), including tendon and/or nerve repair, and/or
bone debridement, and amputation (2.3%). The patterns of injury
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bites occur in the head, neck, and face,3,5,11 adult wounds typically
occur in the extremities, accounting for 86.2% of injuries in persons
over the age of 14.3 Bites involving the handmay be associated with
small bone fractures.10 Infection risks and possible transmission of
zoonotic infections are also signiﬁcant concerns to be addressed
during treatment. Infections tend to be polymicrobial, involving
both aerobic and anaerobic bacteria; however, use of prophylactic
antibiotics remains controversial.12
Death following dog attacks has been reported in both the pe-
diatric and elderly populations.
In fact, the most severe and fatal dog bite cases have generally
occurred in young children or the elderly population.1 The study by
Langley1 found that children in the age group of 1e4 years have the
highest number of deaths, and infants less than 1 year of age have
the highest death rate, with victims less than 10 years of age ac-
counting for 55.6% of total deaths, while persons 65 years or older
accounting for 24.0% of deaths. The high death rate in children is
predictable, given the usual pattern of injury in this population and
potential for exsanguination and death frompenetrating wounds to
the neck, as well as the risk for cervical spine injury and meningitis
following fracture of thin cranial bones.5 However, elderly victims
have been found to have a higher in-hospital fatality rate compared
with younger persons.1 This is most likely related to the presence of
comorbid conditions, preinjury medications, reduced physiologic
reserve, and the physical changes of aging compounding the trau-
matic injury sustained by the attack.1
In conclusion, dog bites remain a growing public health prob-
lem, with possible long-lasting physical and psychological impair-
ment, economic loss, and death. The elderly and the very young
populations are disproportionately adversely affected by severe
dog bite injuries. Public service awareness programs targeting
children have been shown to positively impact the prevention of
dog bite-related injury in the pediatric population. Perhaps greater
research is needed to identify speciﬁc risk factors for dog bite-related injuries in the elderly population, with implementation of
public service awareness programs targeting this vulnerable
population.
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